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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the ignition equipment characterized by joining said bridge line to the insulation sheet in 
the ignition equipment possessing the bridge line which generates heat when a current flows, and the 
stem electrode which conducts the current which is connected to this bridge line and flows on said 
bridge line. 

[Claim 2] It is the ignition equipment according to claim 1 by which opening is formed in some 
insulation sheets and the bridge line is connected to said stem electrode through said opening of said 
insulation sheet. 

[Claim 3] The ignition equipment according to claim 1 or 2 by which the insulation sheet is constituted 
from a supple ingredient. 

[Claim 4] A bridge line is an ignition equipment according to claim 1 which consists of polar zone with 
wide width of face rather than said bridge section by connecting with the both sides of the bridge section 
with narrow width of face, and this bridge section and by which said polar zone is connected to the stem 
electrode. 

[Claim 5] It is the ignition equipment according to claim 1 by which a reentrant is formed in a part of 
periphery of an insulation sheet, and the bridge line is connected to said stem electrode through said 
notching of said insulation sheet. 

[Claim 6] The manufacture approach of an ignition equipment which consists of a process which etches 
said metal resistor sheet, connects with the process which joins an insulation sheet and a metal resistor 
sheet at the both sides of the bridge section with narrow width of face, and this bridge section, and forms 
the polar zone with wide width of face rather than said bridge section, and a process which welds said 
polar zone to a stem electrode. 

[Claim 7] The process which joins an insulation sheet and a metal resistor sheet, and the process which 
etches a metal resistor sheet, connects with the both sides of the bridge section with narrow width of 
face, and this bridge section, and forms two or more sets of combination with the polar zone with width 
of face wider than said bridge section, The manufacture approach of an ignition equipment which 
consists of a process which cuts said insulation sheet so that every [ of the process which welds said 
polar zone to a stem electrode, and said bridge section connected with said bridge section and these both 
sides / one group ] may remain on said insulation sheet. 

[Claim 8] The manufacture approach of the ignition equipment according to claim 6 or 7 which 
established the process which forms opening or a reentrant in the insulation sheet of a part with which 
the polar zone is located. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ignition equipment used for the safety device of an 

automobile etc., and its manufacture approach. 

[0002] 

[Description of the Prior Art] In order to take care of the operator and passenger of an automobile, 
various safety devices, such as an air bag and seat belt pretensioner, are put in practical use. These safety 
devices have a high rate of lifesaving at the time of accident occurring, and its rate with which a car is 
equipped is increasing. 

[0003] By the way, safety devices for cars, such as an air bag, need to maintain a rear spring supporter 
and the condition of operating certainly at a long period until the cast away of the car is carried out, 
when accident does not occur. For this reason, high dependability is searched for. moreover, the time of 
accident occurring, as for these safety devices - a short time - and it is necessary to operate certainly 
[0004] Since it is such, many powder ingredients are used for starting of the safety device for cars etc. 
And in order to ignite a powder ingredient, the electric ignition equipment is used well. 
[0005] Here, the air bag which is a safety device for cars is taken for an example, and the conventional 
ignition equipment is explained with reference to drawing 7 . A sign 71 is a closed-end cylindrical case, 
and eyelet 72 is inserted in the lower half of the cylindrical case 71 interior. The ignition material 73 is 
held in the space part of the eyelet 72 upper part, and eyelet 72 is penetrated, and two stem electrodes 
74a and 74b are formed. The ends of the bridge line 75 are welded to the top face of the stem electrodes 
74a and 74b, and it connects with it electrically. The bridge line 75 is stuck to the ignition material 73. 
Moreover, the insulating member 76 is arranged around the stem electrodes 74a and 74b so that stem 
electrode 74a and 74b may not contact. 

[0006] In the above-mentioned configuration, a collision of the car carrying an air bag passes a current 
between stem electrode 74a and 74b with the signal which detected the collision. This current flows on 
the bridge line 75, and the bridge line 75 generates heat and melts. With the heat energy at this time, the 
ignition material 73 ignites and a safety device is started. 
[0007] 

[Problem(s) to be Solved by the Invention] As for the conventional ignition equipment, resistance-wire 
material is used as a bridge line. And it connects with stem inter-electrode by resistance welding etc. It is 
decided by the power source for passing a current, demand of an ignition property, etc. that the 
dimension will be stem inter-electrode, for example, a path is become to several 10 micrometers and die 
length has become several mm. 

[0008] By the way, when welding a bridge line and a stem electrode, dispersion is in welding 
reinforcement. Moreover, the stress at the time of sticking a bridge line to ignition material is also 
different. Thus, in the conventional ignition equipment, there is a factor which bars equalization of an 
operating characteristic in the production process etc., and dependability is reduced. 
[0009] Moreover, in order to stabilize the operating characteristic of a bridge line, it is important to keep 
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constant the distance of the welded section in the bridge line ends welded to a stem electrode, for this 
reason management of high degree of accuracy is demanded from the welded section of a bridge line. 
However, since a bridge line is thin and short, the quality control of a welding point is difficult. 
Moreover, the management as which high degree of accuracy is required becomes the cause of reducing 
mass production nature. 

[0010] This invention aims to let dependability offer the ignition equipment which was highly excellent 

in mass production nature, and its manufacture approach. 

[0011] 

[Means for Solving the Problem] In the ignition equipment possessing the stem electrode which 
conducts the current which this invention is connected to the bridge line which generates heat when a 
current flows, and this bridge line, and flows on said bridge line, it is characterized by joining said 
bridge line to the insulation sheet. 

[0012] Moreover, the manufacture approach of the ignition equipment this invention consists of a 
process which etches said metal resistor sheet, connects with the process which joins an insulation sheet 
and a metal resistor sheet at the both sides of the bridge section with narrow width of face, and this 
bridge section, and forms the polar zone with wide width of face rather than said bridge section, and a 
process which welds said polar zone to a stem electrode. 
[0013] 

[Embodiment of the Invention] First, for example, the air bag equipment for cars with which this 
invention is used is explained with reference to drawing 1 . a sign 1 1 — a cylinder-like container — it is — 
the periphery part of a container 1 1 ~ a collar — wall 1 1 a of a ** is prepared, and a collar - the air bag 
12 is attached in the form where the upper half of a container 1 1 is wrapped, using the wall 1 la part of a 
** 

[0014] Moreover, the firing material 13 is arranged at a part for the center section of a container 11. And 
the ignition equipment 14 is arranged under the firing material 13. Two stem electrodes 15a and 15b are 
formed in an ignition equipment 14, and the ignition material 16 is contained by the upper part part in an 
ignition equipment 14. Moreover, space 17 is established in the surroundings of the firing material 13 of 
the container 1 1 interior, and the dilatation generation-of-gas agent 18 is contained in space 17. 
[0015] In addition, the firing material 13 and space 17 are connected in a coupling hole 19, and space 17 
and an air bag 12 are connected in the coupling hole 20. 

[0016] In the above-mentioned configuration, if the car carrying air bag equipment collides, with the 
signal which detected the collision, a current will flow between stem electrode 15a and 15b, and the 
ignition material 16 in an ignition equipment 14 will ignite. In ignition of the ignition material 16, the 
firing material 13 located in the upper part lights, and a flame is generated. A flame passes along a 
coupling hole 19 and lights the dilatation generation-of-gas agent 18 in space 17. If the dilatation 
generation-of-gas agent 1 8 lights, it will generate gas quickly. The gas which occurred is sent into an air 
bag 12 from a coupling hole 20, and expands an air bag 12. 

[0017] Here, the one operation gestalt is explained with reference to drawing 2 about the ignition 
equipment of this invention used for the above-mentioned air bag equipment. A sign 21 is a closed-end 
cylindrical case, and eyelet 22 is inserted in the lower half of the cylindrical case 21 inside. And the 
ignition material 23 is held in the space part of the eyelet 22 upper part. Moreover, eyelet 22 is 
penetrated and two stem electrodes 24a and 24b are formed. Moreover, the ends of the bridge line 25 are 
welded to the upper bed of the stem electrodes 24a and 24b, and it connects electrically. 
[0018] The underside of drawing of the bridge line 25 is stuck on the insulation sheet 26. And the ends 
part of the bridge line 25 lets the openings 26a and 26b prepared in the insulation sheet 26 pass, and is 
welded to the stem electrodes 24a and 24b. The bridge line 25 and the ignition material 23 have stuck. 
Moreover, the insulating member 27 is arranged around the stem electrodes 24a and 24b so that stem 
electrode 24a and 24b may not contact. 

[0019] In the above-mentioned configuration, if a car collides, with the signal which detected the 
collision, a current will flow between stem electrode 24a and 24b, and the bridge line 25 will generate 
heat and melt with this current. And therefore, the ignition material 23 is ignited to the heat energy at 
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this time. 

[0020] Next, the above-mentioned manufacture approach of an ignition equipment is explained with 
reference to drawing 3 . Drawing 3 gives the same sign to the part corresponding to drawing 2 , and 
omits a part of overlapping explanation. 

[0021] First, Openings 26a and 26b are formed in an insulation sheet 31, and the metal resistor sheet 32 
is made to rival there using a laser beam cutter etc., as shown in drawing 3 (a). In addition, a resin film 
with high flexibility, such as polyimide, is used for an insulation sheet 31, and metallic foils, such as 
nickel-Cr, are used for the metal resistor sheet 32. 

[0022] Next, a photosensitive coating is printed to both sides and the configuration of the bridge line 25 
of having bridge line part 25 a and polar-zone 25b of the ends is exposed. And a garbage is removed by 
the development, etching processing is performed by ferric chloride etc., and the unnecessary part of the 
metal resistor sheet 32 is melted away. 

[0023] Then, a solvent removes the photosensitive coating of both sides which exposed and remain, and 
it is processed into the bridge line 25 which cuts off a resin film in the configuration of arbitration, such 
as a round shape, connects with the both sides of bridge line part 25a with narrow width of face, and this 
bridge line part 25a as shown in drawing (b), and has polar-zone 25b with wide width of face rather than 
bridge line part 25a. It is made for the openings 26a and 26b (dotted-line part) prepared in the insulation 
sheet 26 to be located directly under polar-zone 25b of the bridge line 25, respectively at this time. 
[0024] Next, as shown in drawing (c), the insulation sheet 26 to which the bridge line 25 was joined is 
stuck on the upper parts, such as the stem electrodes 24a and 24b and an insulating member 27, and it 
joins. And it lets the openings 26a and 26b prepared in the insulation sheet 26 pass, polar-zone 25b of 
the bridge line 25 and the stem electrodes 24a and 24b are welded, and both are connected electrically. 
[0025] Then, eyelet 22 part of the structure of drawing (c) is inserted in the interior of the case (not 
shown) where ignition material was contained, and the ignition equipment of the structure shown in 
drawing 2 is completed. 

[0026] In addition, with the above-mentioned operation gestalt, after forming Openings 26a and 26b in 
an insulation sheet 26, the metal resistor sheet 32 is etched. However, the metal resistor sheet 32 is 
etched previously and Openings 26a and 26b can be formed in an insulation sheet 26 after that. 
[0027] With the above-mentioned operation gestalt, in order to connect polar-zone 25b of the bridge line 
25, and the stem electrodes 24a and 24b, Openings 26a and 26b are formed in the insulation sheet 26. 
However, a part of periphery of an insulation sheet 26 instead of openings 26a and 26b can form the 
reentrant which enters inside, it can let this reentrant pass, and can weld the polar zone and stem 
electrode of a bridge line, and it can also be made the configuration connected electrically. 
[0028] Here, other operation gestalten of this invention are explained with reference to drawing 4 taking 
the case of the case where a stem electrode has coaxial structure. Drawing 4 is drawing except a case or 
an ignition material part, gives the same sign to the part corresponding to drawing 2 and drawing 3 , and 
omits a part of overlapping explanation. 

[0029] Stem electrode 24b is mostly located in the center, and stem electrode 24b is surrounded by the 
insulating member 27, and this operation gestalt has coaxial structure. In addition, after the bridge line 
25 pastes up a metal resistor sheet on an insulation sheet 26, it is formed in the predetermined pattern of 
etching. Therefore, when welding the bridge line 25 to the stem electrodes 24a and 24b, the insulation 
sheet 26 is located under the bridge line 25. For this reason, even if it craters in the field of an insulating 
member 27, and there is 27a etc. and a level difference is between the field of an insulating member 27, 
and the field of the stem electrodes 24a and 24b by this, shearing stress etc. does not occur in bridge line 
part 25a with the thin bridge line 25, but the dependability of a product improves. 
[0030] Next, another operation gestalt of other of this invention is explained with reference to drawing 
5 . Drawing 5 is drawing except a case or an ignition material part, gives the same sign to the part 
corresponding to drawing 3 or drawing 4 , and omits a part of overlapping explanation. 
[0031] As compared with drawing 4 , stem electrode 24b is biasing this operation gestalt rightward [ of 
drawing ] from a part for a center section. However, it has structure which it was surrounded by the 
insulating member 27 and approximated to coaxial structure. Even if it craters in the field of an 
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insulating member 27 also in this case, and there is 27a etc. and a level difference is between the field of 
an insulating member 27, and the field of the stem electrodes 24a and 24b by these, shearing stress etc. 
does not occur in bridge line part 25a with the thin bridge line 25, but a reliable product is obtained. 
[0032] Next, another operation gestalt of other of this invention is explained with reference to drawing 
6 . Drawing 6 is drawing except a case or an ignition material part, gives the same sign to the part 
corresponding to drawing 3 thru/or drawing 5 , and omits a part of overlapping explanation. With this 
operation gestalt, the projection 61 is formed in the part of eyelet 22, for example. And notching 26a is 
prepared in some insulation sheets 26. In this case, the bridge line 25 can be certainly arranged in a right 
location by arranging notching 26a according to the part of projection 61 . 
[0033] According to the above-mentioned configuration, the metal resistor sheet and the supple 
insulation sheet were joined, the metal resistor sheet was etched after that, and it is processed into the 
bridge line of a predetermined pattern with a bridge line part with narrow width of face, and the polar 
zone with wide width of face. And opening is prepared in some insulation sheets, it lets this opening 
pass, and the polar zone of a bridge line with a big area is welded to the stem electrode. Therefore, a 
bridge line touches only the welded section of a stem electrode, and an insulating member etc. does not 
contact directly. For this reason, if the distance between openings prepared in an insulation sheet is 
formed correctly, regardless of the dimension configuration of a stem electrode, the distance between the 
welded sections of a bridge line can be set up correctly. Therefore, the degree of freedom which designs 
a stem electrode section becomes large. Moreover, the electrical characteristics for a bridge line part can 
also be freely designed not related in the dimension of a stem electrode section. 

[0034] Moreover, since the thin and short bridge line was used, when a bridge line and a stem electrode 
were welded, the conventional technique required severe welding conditions, such as current density and 
heat dissipation, so that a bridge line might not melt. According to this invention, since a bridge line is 
welding of a stem electrode and fields in the polar zone with a large area, welding reinforcement 
becomes strong and welding operation also becomes easy. Moreover, since the welding current is not 
impressed by the thin bridge line part, degradation by processing can also be suppressed. Therefore, 
processing cost low-** and the dependability of welding improves. 

[0035] Moreover, the bridge line is joined to the insulation sheet. Therefore, the mechanical strength of 
a bridge line is high, the fracture at the time of handling etc. decreases, and dependability improves. For 
example, even if a level difference etc. is in the welding side of a stem electrode and shearing stress 
occurs, the shearing stress is absorbable with an insulation sheet. Moreover, when making it stick with 
ignition material after welding with a stem electrode, even if stress occurs, since the mechanical strength 
is high, accident, such as cutting breakage, can be prevented. Moreover, since flexibility is in an 
insulation sheet, it can respond to the level difference of the welding side of a stem electrode etc. easily. 
[0036] Moreover, when a projection is prepared in an eyelet part etc. and notching is prepared in an 
insulation sheet, the alignment at the time of welding a bridge line and a stem electrode becomes easy. 
[0037] Moreover, after welding each bridge line to a stem electrode and fixing when two or more sets of 
bridge lines are formed on the insulation sheet of one sheet for example, if it is made to carry out cutting 
separation, manufacturability will improve. 

[0038] When accident generates the air bag equipment used as a safety device for cars on the car with 
which it equipped, to operate certainly is made into conditions and high dependability is required of the 
actuation. However, air bag equipment is the property of operating in destructive mode from the 
property of the ignition etc. For this reason, the check of the actuation to air bag equipment serves as 
check extent of the electric flow by few currents on which ignition material does not operate. Therefore, 
high dependability is demanded of the ignition equipment. According to this invention, such high 
dependability is realizable. 

[0039] Moreover, the metal resistor sheet was etched and it is processed into the bridge line. For this 
reason, the configuration of the bridge line part of a bridge line or the polar zone can be set up freely. 
For example, when changing an ignition property, it is adjusted by changing the resistance of a bridge 
line part. According to this invention, it can respond to modification of resistance easily because change 
the mask pattern at the time of etching or the thickness of a metal resistor sheet changes. 
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[0040] Moreover, according to this invention, the welding location of a bridge line and the stem polar 
zone can be adjusted by changing the location of opening formed in an insulation sheet. For this reason, 
it can respond to the stem polar zone of various structures. 

[0041] In addition, the above-mentioned operation gestalt explains by the case where it applies to an air 
bag. However, this invention is applicable also to other safety devices, such as seat belt pretensioner, 
and other equipments. 
[0042] 

[Effect of the Invention] According to this invention, it is reliable and the ignition equipment excellent 
in mass production nature and its manufacture approach can be realized. 



[Translation done.] 
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precisely. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a sectional view for explaining the air bag with which this invention is used. 
[Drawing 21 It is a sectional view for explaining the operation gestalt of this invention. 
[Drawing 31 It is process drawing for explaining the manufacture approach of this invention. 
[Drawing 41 It is a sectional view for explaining other operation gestalten of this invention. 
[Drawing 51 It is a sectional view for explaining other operation gestalten of this invention. 
[Drawing 61 It is a sectional view for explaining other operation gestalten of this invention. 
[Drawing 7] It is a sectional view for explaining the conventional example. 
[Description of Notations] 
11— Container 

12 - Air bag 

13 — Firing material 

14 — Ignition equipment 

15 a, 15b — Stem electrode 

16 — Ignition material 
17 -Space 

18 — Generation-of-gas agent for dilatation 

1 9 20 - Coupling hole 
21 -Case 

22 - Eyelet 

23 - Ignition material 

24 ~ Stem electrode 

25 — Bridge line 

26 - Insulation sheet 

26a, 26b ~ Opening of an insulation sheet 

27 ~ Insulating member 
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[Drawing 3] 
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Smrat/<£-3TU5. 

[0008] tci^x. m.m^t^.Amm£^mmT 
zm-ts mm&mizm-DZrf&z* -lii^^fs 
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[0 0 2 1 ] £T\ 0 3 (a) tC^fct^tC, U— y% 
*y*&£6ffl^T, h 3 1 IcBJP 2 6 a, 2 

6b^Ml, *CUc*JRata#>'— h 3 2S:310^t) 
h 3 1 Kltt#y-f5 KSi: pJ^14 
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JCttN i -C r&£<D£Rffi#ffifflSn*. 

[0 0 2 2 ] #iC, MffiJC*3ttta»«:H1*JU, «4S«t 
*B 2 5 a &-?a>Ktt<0*Stf 2 5b 2 5 

<DffiM*lc*3fcS-fr*. fix, SflMfiSlciD^KWa 

ZmomZ. BMt«2*tt£TX*?>^jfi«*m^ 
[0 0 2 3 ] f(D&, ^^ttX^oXl^p®^^ 

ttS6»t»ari»*b, fix, «iB7-r^Atn»a 

^ffit^tKKWOffiO, 0 (b) tc^-TcfcotC"lfSO^ 
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as^c«r^iRjWsnfc^r-^ (0^-ttin wane 

K«6iA^, 0 2 {c^L^c ffim<D%t'X&&ifi5Ef£-*Z>. 
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3 2&x7f>yixt^o L^t, ^mmmzy-b 
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[0 0 2 8] cco^Hjcoteco^Sg^iltc^^ 

[0 0 2 9 ] Z<D3ZM&mt* XrAti2 4b^ 
4»*fcHfc«U £f c> XfA««2 4b#»»»«2 7 

^MfiK#:'>-h^l6^->-h2 6C«*Lfc»lC, X 

^ot, 1^2 5^^rAS1i2 4a, 2 4bCziStt 
T^)^, fg«g>K 2 5 <BT*K:Jgi&v'-- h26 OTitt 

All2 4a, 2 4 b^BS^CDPafcSM^feoTt), ft 
«ai2 5 0flB^tttt*K8E2 5 aic«!5^TX h l/7J^t>* 

[0 0 3 0] Cl©58W<3!)fc5 10©ffi<DH16*» 

[oo3i] ^(DmmmmM. m4 tjttt-rst. xr 

Mi2 4 b3^*5fe«»^6Ho*r*iRi«c<BffiUT^ 
So LfrU »»SB«2 7-effl*nratt«ifi«CifiiHLfc 
Witt&oTH*. lt«8«2 7(DBii:^ 

a2 7a^d:^0, d tl 6 (C «t o T«fij&BB« 

2 7 0ltXrAtS2 4a, 2 4 b CD® iCDIHlcaii 
M^Tt), m^2 5<oai^«lS»S8 2 5 aJc^WfA 

[0 0 3 2] Z<Df£W<D*>o l-D<Dt&<Dmffi1&m 

g6 1^W^c f IT, mmis- h 2 6 CO— ggtc 
V)0XZ2 6 a*KW"Tl>*. ^ 6 3 <7>gB 

[0 0 3 3 ] ±fSLfc*8^(Ccfcntf> £^ffitfE#:>-h 
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[02] *5g^(0||»»!l^»^r*fc«)a>»rBHHT* 
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